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(54) MEMBER FOR PLASMA DISPLAY, PLASMA DISPLAY AND MANUFACTURING 
METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma display and its manufacturing method with high 
reliability and a longer life. 

SOLUTION: The member for a plasma display with a MgO film on a plurality of electrodes on a 
substrate has density of the MgO film of 3.2 g/cm3 and over. In the manufacturing method for the 
member for the plasma display and the plasma display formed with MgO film on a plurality electrodes 
on the substrate, impurity level I in the decompression atmosphere which is calculated by the following 
formula is 1 10 ppm and under after the substrate is disposed in a vacuum chamber and discharged of air 
in advance, in forming the MgO film on a plurality of electrodes on the substrate in the decompression 
atmosphere with the introducing gas. 1= (Qb+Qimp)/Qgas, where, Qb: build up rate of the vacuum 
chamber, Qimp: quantity of impurity composition in the introducing gas at a gas inlet port of the 
vacuum chamber, Qgas: introducing gas mass flow. Each unit is Pa.m3/s. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the member for plasma displays, a plasma display, and its 

manufacturing method. 

[0002] 

[Description of the Prior Art] As an image forming device which replaces a heavy large cathode-ray tube, what is 
called a light thin flat-surface type display panel attracts attention. As a flat-surface type display panel, although the 
liquid crystal display is developed briskly, the technical problem that a picture is dark and that an angle of visibility 
is narrow remains in this. Although there is a plasma display which is a spontaneous light type discharge type 
display as what is replaced with this liquid crystal display, a bright picture is acquired compared with a liquid 
crystal display, and an angle of visibility is large, and since the demand of enlargement and highly-minute-izing can 
be met further, those needs are growing. 

[0003] A plasma display makes inter-electrode produce plasma discharge in the discharge space provided between 
the front plate and the back plate, and a display is performed by making the fluorescent substance which established 
the ultraviolet rays generated from the gas enclosed in discharge space in discharge space irradiate. In an AC type 
plasma display, a MgO (magnesium oxide) film is formed in many cases in order to protect an electrode and a 
dielectric layer from the ion bombardment at the time of discharge. MgO is a metallic oxide with a high secondary 
electron emission factor, and since the firing potential of a plasma display falls by using this, it also has an 
advantage it becomes easy to drive. 

[0004] As a formation method of the MgO film in a discharge type display, conventionally, For example, about a 
plasma display, the substrate with which the parallel pole and the dielectric layer were formed is arranged in a 
vacuum chamber, After performing evacuation to a predetermined pressure, the vacuum deposition of irradiating 
with an electron beam (EB) the MgO pellet which is a base material, introducing oxygen, and making MgO deposit 
on this substrate is in use. 

[0005]In a plasma display, since the surface is in contact with discharge space, a MgO film has big influence on the 
discharge characteristic of a plasma display, and the surface state and membraneous quality are stabilization of a 
display, drive nature, and a factor important in which long lasting top. 

[0006] Generally, in a plasma display, crystal orientation is bad and there is a problem that aging of the MgO film by 
prolonged lighting is large, with the MgO film of low density. The cell (astigmatism light cell) which is not turned 
on since discharge voltage will rise, if aging of a MgO film is large will increase. 

[0007] When forming a MgO film in JP,5-234519,A as a manufacturing method of an AC type plasma display panel 
as opposed to this technical problem, the method of forming membranes, while irradiating with an ion beam to a 
vacuum evaporation side is indicated. When forming a MgO film in JP,8-255562,A similarly as a formation method 
of the protective film for dielectrics in a plasma display panel, gaseous ozone is introduced in a vacuum chamber, 
and the method of forming membranes, while irradiating a vacuum evaporation side with ultraviolet rays is 
indicated. 
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[0008]However, it was not able to be said that these formation methods were not easy, and also were enough as 
applying to a large sized substrate called 42 inches of vertical angles. [ of the membraneous quality of the MgO film 
formed in respect of the reliability of the display action by prolonged lighting of a panel ] 
[0009] 

[Problem(s) to be Solved by the Invention]then, the place which this invention was made in view of the problem in 
a Prior art mentioned above, and is made into the purpose is forming a MgO film with high film density, and there 
is a display action by prolonged lighting in providing a stable and long lasting plasma display and a manufacturing 
method for the same. 

[0010]This invention persons found out that reduction of the impurity which exists in the decompressed atmosphere 
which forms a MgO film was important to this technical problem. That is, according to the conventional 
manufacturing method, in atmosphere, the impurity gas in introductory gas, such as released gas from a vacuum 
chamber wall and oxygen, remained during vacuum evaporation, these gas constituents stuck to the crystal growth 
outermost surface where MgO is vapor-deposited, and crystal growth was checked and they were taken in into the 
film. It depends for the released gas from a vacuum chamber wall on the gas adsorption nature of a vacuum 
chamber wall surface greatly, the vacuum chamber wall surface of the conventional manufacturing method is 
mainly stainless steel, and there is much released gas. There is muchO [ H2 ] and C02 with especially large 
adsorption power in the surface. When introducing gas, such as oxygen, into a vacuum chamber at the time of 
vacuum evaporation, introductory gas, The ** gas part surface of the gas feed system which consists of piping, a 
valve, and a pressure regulator since it is sealed in gas piping just before introduction (with the wall of piping, a 
valve, a pressure regulator, etc.) It was polluted by the released gas from the portion which touches when gas flows 
(an impurity gas component amount increases), and the impurity gas component amount in the introductory gas 
actually introduced into a vacuum chamber was more than the impurity gas component amount of the introductory 
gas with which the cylinder was filled up. 

[001 1] Since there were many amounts of released gas from the ** gas part surface, even if it performed evacuation 
inside a gas introduction pipe, introductory gas was immediately polluted with the gas feed system mentioned 
above. Even if it performs operation (purge) which passes gas and extrudes impurity gas in piping, Since impurity 
gas would collect on the Dead Zone which gas, such as a valve seat of a valve, tends to **** if the impurity gas of a 
ppm level, especially the large H20 gas of the adsorption power in the surface are included in the gas to be used, 
introductory gas was too polluted, when introduced into the vacuum chamber. 
[0012] 

[Means for Solving the Problem] Namely, a member for plasma displays, wherein this invention is a member for 
plasma displays which comes to form a MgO film on an electrode of plurality on a substrate and density of a MgO 
film is more than 3.2g[/cm ] 3 . 

[0013]This invention is a plasma display using the above-mentioned member for plasma displays. 
[00 14] This invention is a manufacturing method of a plasma display which forms a MgO film on an electrode of 
plurality on a substrate, When forming a MgO film on an electrode of plurality on a substrate in a decompressed 
atmosphere which introduced introductory gas after arranging a substrate in a vacuum chamber and carrying out 
preliminary exhaust air, it is a manufacturing method of a plasma display, wherein impurity level I in a 
decompressed atmosphere computed by the following formulas is 1 10 ppm or less. 

I=(Qb+Qimp)/QgasQb : The build-up rate Qimp of a vacuum chamber: A unit sets all of an amount Qgasof 
impurity components:introduction gas mass flow in introductory gas in a gas introducing port of a vacuum chamber 
to Pa-m 3 /s. 
[0015] 

[Embodiment of the Invention]Below, the desirable embodiment of this invention is described. As for the substrate 
used for the member for plasma displays of this invention, the electrode of the stripe shape for discharge is formed 
on it. Not only the electrode to which stick-shape was parallel to the electrode of stripe shape but the electrode 
which gave a projection smaller than pixel size and the shape of T type to the parallel electrode is pointed out. 
[0016]The density of the MgO film in this invention is more than 3.2 g/cm 3 . It is because a void, a lattice defect, 
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and an impurity serve as little good crystal. To the ion bombardment by the discharge at the time of plasma display 
lighting, since the MgO film which has a good crystal has little aging, it becomes the life of a plasma display is long 
and stable [ a display action ]. It is more than 3.4 g/cm 3 more preferably. Since the lattice defect in a film and 
impurities will increase in number on the other hand if film density becomes smaller than 3.2 g/cm 3 , the 
heterogeneity and the void of lattice spacing increase and crystallinity falls. That is, in that to which aging of the 
MgO film by prolonged lighting becomes large (increase in the amount of weld slag of the MgO film by discharge), 
the rise of discharge voltage and narrow-ization of a discharge margin take place, and the problem that a display 
action becomes unstable is produced. 

[0017]Next, the manufacturing method of the plasma display of this invention is explained along with order. The 
outline sectional view of the plasma display panel which used and produced the following processes is shown in 

drawing 1 . 

[00 18] (Composition board making process) The manufacturing method of the back plate 1 is described. Although 
the glass substrate in particular used for the back plate 1 is not limited, soda lime glass, the glass which carried out 
annealing treatment of the soda lime glass, or point [ distortion / high ] glass (for example, Asahi Glass Co., Ltd. 
make M PD-200") can generally be used for it. The size of a glass substrate does not have limitation in particular, and 
the thickness can use a 1-5-mm thing. 

[00 19] Pattern formation of the address electrode layer containing silver, aluminum and copper, gold, nickel, tin 
oxide, ITO, etc. is carried out with the photolithographic method which used screen- stencil and photosensitive 
conductive paste on the glass substrate. A dielectric layer may be provided on an address electrode layer for 
stabilization of discharge. 

[0020] On the glass substrate in which the address electrode layer was formed, an electrode layer and the septum 
located in parallel are formed with the sandblasting method, a pattern transfer method, the photolithographic 
method, etc. It is not limited especially as a material of the septum used for this invention, but the glass material 
containing the oxide of silicon and boron is applied. Since pattern shape serves as a good rectangle or trapezoid 
when it forms with the photolithographic method that a refractive index includes the glass material of 1.5-1.68 70% 
of the weight or more, it is advantageous. 

[0021]A fluorescent substance layer is formed on the glass substrate in which the electrode layer and the barrier 
layer were formed, with the photolithographic method, the dispenser method, screen printing, etc. which used 
photosensitive phosphor paste. The phosphor material in particular used for this invention is not limited. For 
example, in red, there are Y 2 0 3 :Eu, YV0 4 :Eu, BO(Y, Gd) 3 :Eu, Y 2 0 3 S:Eu, and gamma-Zn 3 (P0 4 ) 2 :Mn. If green, 

Zn 2 Ge0 2 :Mn, BaAl 12 0 19 :Mn, There are Zn 2 Si0 4 :Mn, LaP0 4 :Tb, ZnS:Cu, aluminum, Zn 2 Si0 4 :Mn, As, S:Cu 

(ZnCd), aluminum, ZnO:Zn, etc. If blue, Sr 5 (P0 4 ) 3 Cl:Eu, BaMgAl 14 0 23 :Eu, BaMgAl 10 O 17 :Eu, 

BaMg 2 aluminum 14 0 24 :Eu, a ZnS:Ag+ red pigment, Y 2 Si0 3 :Ce, etc. are mentioned. Thus, the back plate 1 is 

producible. 

[0022]Next, the manufacturing method of the front plate 2 is described. About the glass substrate used for the front 
plate 2, it is the same as that of what was stated to the back plate 1. 

[0023]First, two or more electrodes for discharge are formed on a glass substrate. For example, pattern formation of 
the transparent electrodes, such as tin oxide and ITO, may be carried out with the photolithographic method [ photo 
etching method / the lift-off method, / nickel / silver, aluminum and copper, gold ] using screen- stencil and 
photosensitive conductive paste as an electrode formation method. A bus electrode may be formed on a transparent 
electrode in order to form a low resistance electrode. Here, a transparent dielectric layer can also be formed with 
screen printing etc. on the glass substrate in which two or more electrodes for discharge were formed. Although the 
transparent dielectric material in particular in that case is not limited, the dielectric materials containing PbO, B 2 0 3 , 

and Si0 2 are applied. 

[0024] On the glass substrate in which two or more electrodes for discharge were formed, a MgO film is formed for 
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the purpose of protection from the ion bombardment by discharge. The formation technique can apply electron 
beam evaporation method, a plasma deposition method, ion beam assistant vacuum deposition, the reactive 
sputtering method of Mg target, the ion beam weld slag method, a CVD method, etc. Also in which formation 
technique, a substrate is arranged in a vacuum chamber, and after carrying out preliminary exhaust air, a MgO film 
is formed by vacuum evaporation of a base material, or sputtering of a target on a substrate in a decompressed 
atmosphere. 

[0025]Tn vacuum evaporation or sputtering of MgO, it is required in a decompressed atmosphere to introduce 
introductory gas. Use introductory gas for sputtering of a target, an ion beam, etc., or, Tt is preferred that it is gas 
introduced in order to control membraneous qualit y, and is the simple substance or mixed gas containing at least 
one sort specifically chosen from rare gas, such as helium, Ne, , Ar , Kj, and ^ When using 

sputtering and an ion beam, since rare gas is inertness and it cannot react to MgO easily, it can be used preferably. 
When H 2 and N 2 control the crystal orientation of a MgO film, and a crystal grain diameter, 0 2 is preferably used, 

respectively, when reducing the oxygen deficiency in a MgO film. The mixed gas of Ar and 0 2 can be used in 

sputtering process, and especially 0 2 can be especially used preferably in electron beam evaporation method. 

[0026]In order to improve the reliability of the display action by prolonged lighting of a plasma display, it is 
required for aging by prolonged lighting to form few MgO films. For that purpose, film density is high and 
reduction of the impurity gas which exists in the decompressed atmosphere which the display action by prolonged 
lighting needs to form a stable MgO film, and forms a MgO film is important. That is, it is required for impurity 
level I computed from the following formulas to be 1 10 ppm or less. 

[0027]I=(Qb+Qimp)/Qgas - here, the amount of impurity components in introductory gas [ in / Qb / in the build up 
rate of a vacuum chamber and Qimp / a vacuum chamber introduction port ] and Qgas are gas mass flows 
introduced into a vacuum chamber. All units are Pa-m 3 /s. Here, a build up rate multiplies the pressure-buildup 
speed of the space where it was sealed when evacuation is stopped from a vacua by the volume of space, and shows 
the gas volume emitted per unit time from the surface in space. The impurity gas component amount in introductory 
gas multiplies the gas mass flow introduced into a vacuum chamber by the purity of the gas, and shows the amount 
of impurity gas sent in per unit time at a vacuum chamber. 

[0028]A MgO film with little aging by prolonged lighting can be formed, and a long lasting plasma display can be 
produced because impurity level I in a decompressed atmosphere shall be 1 10 ppm or less. Since impurity gas sticks 
to the outermost surface in which MgO is carrying out [ impurity level I of a decompressed atmosphere ] crystal 
growth when more than 110 ppm, the crystallinity of the MgO film which checks crystal growth and is formed falls, 
and film density falls. If the impurity gas to which it stuck is incorporated into a film, the impurity gas in a film will 
increase. The impurity gas incorporated into the film is emitted to discharge gas space out of a film by the discharge 
at the time of plasma display lighting, and when not having switched on the light (discharge), it sticks to the MgO- 
film surface. Therefore, if there is more impurity gas in a film than the above-mentioned upper limit, the impurity 
gas which sticks to the MgO-film surface will also increase, and the fall of the secondary electron emission factor of 
a MgO film, i.e., discharge voltage, will increase. In the cell which discharge voltage increased, since it does not 
discharge in the discharge voltage set up before, lighting, i.e., a display, becomes impossible. It is preferred that the 
impurity level in [ this point to ] a decompressed atmosphere is 30 ppm or less. 

[0029] Impurity gas is gas which is easy to stick to the MgO-film surface, and H20, CO, C02, etc. are mentioned as 
a concrete example. Since Mg(OH)2, MgC03, etc. will be formed if these gases adsorb, membraneous quality may 
be reduced. 

[0030] As for the build up rate of a vacuum chamber, since the manufacturing method of the plasma display of this 
invention is related with reduction of the impurity in the atmosphere which forms a MgO film, it is preferred that it 
is below 2x10 _7 Pa-m 3 /s. When the build up rate of a vacuum chamber is larger than 2x10 _7 Pa-m 3 /s, it is in the 
tendency for the membraneous quality of a MgO film to deteriorate. In order to make a build up rate below into 
2x10 " 7 Pa-m 3 /s, EL processing cut while spraying electrolytic polishing or the stainless steel by which compound 
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electrolytic polishing was carried out, and ethanol on the internal surface of a vacuum chamber, the aluminum 
which is cut in argon atmosphere and by which EX processing was carried out, or an aluminum containing alloy ~ 
business - it can use preferably. It is preferred to use not an organic matter but metal, such as a " Viton" and "Teflon 
(registered trademark)", for the construction material of the valve seat of a valve. 

[0031] As for the impurity level in the introductory gas in the gas introducing port of a vacuum chamber, it is 
preferred that it is 1 ppm or less. With the impurity level in introductory gas, amount of impurity components Q imp 

in introductory gas is **(ed) by introductory gas mass flow Q gas . In order for an impurity level to be 1 ppm or less, 

the gas purification machines which used the un-evaporating type getter else [, such as using electrolytic polishing 
or the stainless steel by which compound electrolytic polishing was carried out for ** gas parts, such as piping, a 
valve, a pressure regulator, and a flow instrument, or making the valve seat of a valve into metal ] can be used. 
Before introducing introductory gas into a vacuum chamber, it is also effective to perform "a purge" which carries 
out the flow of the introductory gas to the inside of piping, and washes away impurity gas. When the impurity level 
in the introductory gas in the gas introducing port of a vacuum chamber is larger than 1 ppm, it is in the tendency 
for the impurity level in a decompressed atmosphere to increase, and a MgO film with large aging may be formed 
by prolonged lighting. 

[0032]The substrate temperature in the process of forming a MgO film in this invention, membrane formation 
speed, Although film formation conditions in particular, such as the introductory partial pressure of gas, are not 
limited, when electron beam evaporation method is used, membrane formation speed of 150-250 ** is made into 0.1 
- 5 nm/s, introductory gas is made into oxygen for substrate temperature, and it is preferred that they are partial 
pressure 1x10 " 3 - 9x10 " 2 Pa. 

[0033]As mentioned above, although the case where a MgO film was formed was explained, The above-mentioned 
MgO-protective-film formation method is applicable also to fluorides, such as oxides, such as SrO, CaO, Ce 2 0, 

Si0 2 , and aluminum 2 0 3 and SrGdO, and MgF 2 , and CaF 2 . Thus, the front plate 2 is producible. 

[0034] (Sealing step) The process (sealing step) of sealing a front plate and a back plate using the glass frit for 
sealing is described. Although the glass frit material in particular for sealing used for this invention is not limited, 
For example, the crystalline fritto which consists of multicomputer system fritto which consists of low melting glass 
containing PbO, B 2 0 3 , etc. and a ceramic filler, PbO, ZnO, B 2 0 3 , etc. can be used preferably. About each 

presentation, it can choose suitably with the coefficient of thermal expansion of the glass substrate to be used, the 
highest treatment temperature in the process after sealing, etc. 

[0035] As a method of arranging the glass frit for sealing, the Plastic solid beforehand produced with the die is used 
for the position between a front plate and a back plate, and also the glass frit for sealing can be pasted, and it can 
apply to one of a back plate and the front plates, or both sides. In particular polymer and the solvent that are used 
for the glass frit paste for sealing are not limited. For example, as polymer, it is acrylic resin, such as 
polymethylmethacrylate (PMMA), and is alpha-terpineol etc. as a solvent. As a coating method, screen printing, the 
dispenser method, etc. can be used, for example. 

[0036]Next, external force is uniformly applied and supported to a front plate and a back plate so that dispersion in 
the thickness direction of the panel after sealing may be lessened. As a method of applying external force, the clip 
made from heat-resistant alloys (for example, Inconel etc.), metal plates, etc. can be used. 

[0037]In order to provide glass piping for evacuation, the same glass frit for sealing is arranged to the contacted part 
of glass piping, and a back plate or a front plate. There are the method of using a Plastic solid and also applying a 
paste as a configuration method, etc. 

[0038]the temperature more than the softening temperature of glass frit - fixed time - a front plate, a back plate 
and a composition board, and glass piping are sealed by holding as mentioned above. Sealing temperature and 
retention time can be suitably set up with the material of glass frit. Although the evacuation and the discharge gas 
enclosure process mentioned later may be once performed after cooling to near a room temperature after sealing, 
beforehand, the glass tube for evacuation and the exhaust of the composition board are connected, and the following 
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evacuation and discharge gas enclosure process may be performed, without cooling to a room temperature. 
[0039] (Evacuation and discharge gas enclosure process) Evacuation of the sealed inside of a member is carried out, 
and the process of enclosing discharge gas is explained. In an evacuation process, if evacuation in discharge space is 
performed from glass piping of the sealed composition board and it reaches to a 10 _2 Pa grade, heating of the sealed 
composition board and glass piping will be begun. It is discharged from a panel by the gas which is sticking to the 
discharge inner surface etc. being desorbed from the surface, and exercising actively by heating. In the case where a 
MgO film is formed on the substrate which was not limited especially when sealing fritto was a range which does 
not show mobility, but formed the electrode for discharge, about 200-380 ** of cooking temperature is usually 
good. If retention time in particular is not limited, either but it becomes a large-sized panel, retention time will 
become long, but even an about 42-inch panel is about 10 or less hours. 

[0040]when heating at constant temperature, exhausting, introduction and exhaust air of gas are repeatable, or for 
glass piping provided two or more beforehand, it can obtain, though gas is introduced from one side, and exhaust air 
can also be performed from one of the two in order to lessen the residual gas in discharge space more effectively. In 
the case where discharge gas is used as introductory gas, the gas which stuck to the discharge space inner surface 
can be more efficiently ****ed and discharged by discharging using the electrode of a front plate. 
[0041]After performing predetermined heating, exhausting, a composition board is cooled to near a room 
temperature, continuing exhaust air, and discharge gas is enclosed to a predetermined pressure. And glass piping is 
blown out. A gas burner, an electrical heater, etc. can be used for blowout. 
[0042] Finally, a drive circuit is mounted and a plasma display is completed. 
[0043] 

[Example] An example is used for below and this invention is concretely explained to it. However, this invention is 
not limited to this. 
(Measuring method) 

(1) Film density formed the MgO film 2 micrometers in thickness on the Si substrate (5 cm x 5 cm) which measured 
weight beforehand, and computed it from a part for the weight increment after the membrane formation in the 
comparison with a membrane formation front. The gravimetry was performed at the room temperature of 25 ** 
using the precision electronic balance. 

[0044] (2) The large ion gage (for example, EKUSUTARAKUTA gauge made from Rye Bolt) of the dynamic range 
was attached to the vacuum chamber, and the build up rate build up rate measured it. After performing evacuation 
of a vacuum chamber, the main valve between a vacuum chamber and an evacuation pump was closed. Change of 
the next pressure was downloaded to the personal computer, and vacuum Chilian Vargas's content volume was 
multiplied by it and computed at pressure-up speed. 

[0045] (3) Analysis of the impurity in the introductory gas introduced into the impurity analysis vacuum chamber in 
introductory gas connected the atmospheric-pressure-ionization-mass-spectrometry meter (APIMS) to the gas 
introducing port of a vacuum chamber, and at the same time as it introduced gas into the vacuum chamber, it 
measured. 

[0046] (Example 1) The plasma display was produced in the following procedures. 

[0047]It calcinated, after forming an address electrode pattern on "PD-200" by Asahi Glass Co., Ltd. glass substrate 
with the photolithographic method which used photosensitive silver paste. The dielectric layer was formed by a 
thickness of 20 micrometers with screen printing on the glass substrate in which the address electrode was formed. 
After an appropriate time, the partition pattern was formed with the photolithographic method using a 
photosensitive septum paste. Next, the fluorescent substance layer was formed by the dispenser method. The thing 
of the presentation of red:(Y, Gd, Eu) B0 3 , green:(Zn, Mn) 2Si0 4 , and blue:(Ba, Eu) MgAl 10 O 17 was used for 

phosphor powder. Thus, the back plate was obtained. 

[0048]Similarly, after forming an ITO electrode with photo etching method on "PD-200" glass substrate, the bus 
electrode pattern was formed with the photolithographic method using photosensitive silver paste. After an 
appropriate time, the transparent dielectric layer was formed by a thickness of 30 micrometers with screen printing. 
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The MgO film of 500 more nm thickness was formed as follows with electron beam evaporation method. The 
device used for film formation comprised a membrane formation room and a load lock chamber, and using the 
aluminum containing alloy by which EX processing of the vacuum chamber of a membrane formation room was 
carried out, the vacuum seal by O-ring etc. was not used but used the KONFU rat flange. After performing the 
degasifying baking powder of the vacuum chamber of a membrane formation room, as a result of measuring build 
up rate Q b , it was 3xl0 _9 Pa-m 3 /s. 

[0049] After having arranged the substrate with which the electrode for discharge and the transparent dielectric layer 
were formed in the load lock chamber and performing evacuation to a 10 " 5 Pa stand, the substrate was conveyed 
with the straight-line introduction machine to the membrane formation room by which degasifying baking powder 
was carried out. Next, heat a substrate to 250 ** with an infrared lamp heater, and the oxygen gas included in the 
vacuum chamber of a membrane formation room as H^O, CO, COg, and impurity gas at least is made into 

injioductc^ introducing by introductory 

flow Q gas =2.0xl0 _2 Pa-m 3 /s (12sccm), and the MgO film was vapor-deposited on the substrate, adjusting supplied 

power so that membrane formation speed may become 3 nm/s. At this time, the gas purification machines which use 
an un-evaporating type getter have been arranged between an oxygen gas bomb and the gas introduction gas port of 
the vacuum chamber of a membrane formation room. The pressure under membrane formation was 4x10 _2 Pa. 
Impurity level Qi mp /Q gas of the introductory gas in a gas introducing port when forming membranes was 0.01 ppm. 

It is 0.16 ppm when impurity level I in a decompressed atmosphere is computed from Q b , Qi mp , and Q gas . Thus, the 

front plate was obtained. The film density of the MgO film produced on the conditions was 3.45 g/cm 3 . 
[0050]Next, the glass frit paste for sealing was applied to the back plate using the dispenser method. The glass frit 
for sealing is a multicomputer system which consists of PbO, B 2 0 3 , and a ceramic filler, and softening temperature 

is 410 **. The solvent used PMMA for alpha-terpineol and polymer. The back plate and the front plate have been 
arranged so that the address electrode and bus electrode of a back plate may be parallel, and external force was 
applied using the Inconel heat-resistant clip symmetrically with the medial axis within the field of a front plate and 
a back plate. Sealing was performed for 15 minutes at 450 **. Temperature up and a temperature falling speed were 
performed by a part for 5 **/. When sealing a front plate and a back plate, glass piping was provided in the back 
plate side together. 

[0051] Evacuation inside the front plate and back plate which were sealed was performed through glass piping. After 
the degree of vacuum inside this sealed member reached below 1x10 ~ 3 Pa, heating of 5 hours was performed at 350 
**, exhausting as it is. After stopping heating and cooling to a room temperature, exhausting, the Xe5%-Ne gas 
which is discharge gas was enclosed to 66.5kPa. Glass piping was blown out using the electrical heater, finally, the 
drive circuit was mounted and the plasma display of display pixel number 640x480 cells was produced. 
[0052] After the continuous light for six months of the plasma displays of production on the conditions, the increases 
in the number of astigmatism light cells were two cells. In lighting after neglecting it, without making the plasma 
displays of production turn on for one month on the conditions, there was no increase in the number of astigmatism 
light cells. The cell which was not turned on stably in succession other than the cell which is not turned on at all 
with an astigmatism light cell, but has been turned on intermittently is also pointed out. Although based also on 
pixel size, the size of a display, and the image to display, generally few directions of the number of astigmatism 
light cells are good, and it is preferred that they are [ ten or less piece ] five more or less pieces. That is, the display 
action of the display produced by this example was good. 

[0053] (Example 2) The plasma display was produced like Example 1 except not having performed the degasifying 
baking powder of the vacuum chamber of the membrane formation room used for formation of a front plate MgO 
film. As a result of measuring build up rate Q b of the vacuum chamber of a membrane formation room, it was 1x10" 

7 Pa-m 3 /s. Impurity level Qi mp /Q g as of the introductory gas in a gas introducing port when forming membranes was 
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0.03 ppm. That is, impurity level I in the decompressed atmosphere in this example was 5.03 ppm. The film density 
of the MgO film produced on the conditions was 3.39 g/cm 3 . After the continuous light for six months of the 
plasma displays of production on the conditions, the increases in the number of astigmatism light cells were five 
cells. In lighting after neglecting it, without making the plasma displays of production turn on for one month on the 
conditions, there was no increase in the number of astigmatism light cells. That is, the display action was good. 
[0054] (Example 3) The degasifying baking powder of the vacuum chamber of the membrane formation room used 
for formation of a front plate MgO film was not performed, but the plasma display was further produced like 
Example 1 except not having arranged gas purification machines between an oxygen gas bomb and the gas 
introduction gas port of the vacuum chamber of a membrane formation room. As a result of measuring build up rate 
Q b of the vacuum chamber of a membrane formation room, it was lxlO _7 Pa-m 3 /s. Impurity level Qi mp /Q g as of the 

introductory gas in a gas introducing port when forming membranes was 20.05 ppm. That is, impurity level I in a 
decompressed atmosphere was 25.05 ppm. The film density of the MgO film produced on the conditions was 3.30 g/ 
cm 3 . After the continuous light for six months of the plasma displays of production on the conditions, the increases 
in the number of astigmatism light cells were six cells. In lighting after neglecting it, without making the plasma 
displays of production turn on for one month on the conditions, the increases in the number of astigmatism light 
cells were two cells. That is, the display action was good. 

[0055] (Example 4) The plasma display was produced like Example 1 except having used the stainless steel which 
carried out after-machining degreasing treatment to the vacuum chamber of the membrane formation room used for 
formation of a front plate MgO film. As a result of measuring build up rate Q b of the vacuum chamber made from 

stainless steel of a membrane formation room, it was 2xlO _6 Pa-m 3 /s. Impurity level Qi mp /Q g as of the introductory 

gas in a gas introducing port when forming membranes was 0.05 ppm. That is, impurity level I in the decompressed 
atmosphere in this example was 100.05 ppm. The film density of the MgO film produced on the conditions was 
3.26 g/cm 3 . After the continuous light for six months of the plasma displays of production on the conditions, the 
increases in the number of astigmatism light cells were seven cells. In lighting after neglecting it, without making 
the plasma displays of production turn on for one month on the conditions, the increases in the number of 
astigmatism light cells were three cells. That is, the display action was good. 

[0056] (Comparative example 1) The same stainless steel as Example 4 that carried out after-machining degreasing 
treatment is used for the vacuum chamber of the membrane formation room used for formation of a front plate MgO 
film, The plasma display was produced like Example 1 except not having arranged gas purification machines 
between an oxygen gas bomb and the gas introduction gas port of the vacuum chamber of a membrane formation 
room. As a result of measuring build up rate Q b of the vacuum chamber made from stainless steel of a membrane 

formation room, it was 2xlO -6 Pa-m 3 /s. Impurity level Qi mp /Q g as of the introductory gas in a gas introducing port 

when forming membranes was 21.02 ppm. That is, impurity level I in the decompressed atmosphere in this example 
is 121.02 ppm. 

The film density of the MgO film produced on the conditions was 3.12 g/cm 3 . 

After the continuous light for six months of the plasma displays of production on the conditions, the increases in the 
number of astigmatism light cells were 18 cells. In lighting after neglecting it, without making the plasma displays 
of production turn on for one month on the conditions, the increases in the number of astigmatism light cells were 
20 cells. That is, the display action was not good. 

[0057]Impurity level [ in a decompressed atmosphere ] I of Examples 1-5 and the comparative example 1, Build up 
rate Q b of the vacuum chamber of a membrane formation room, impurity level Qi mp /Q gas in the introductory gas in 

a gas introducing port, The density of a MgO film, the number of increases of the astigmatism light cell in a six- 
month continuous light, and the number of increases of the astigmatism light cell after neglecting it, without making 
the light switch on for one month are shown in Table 1 . 
[0058] 
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[0059] 

[Effect of the Invention] A MgO film with little aging by prolonged discharge can be formed by this invention, and 
reliability can produce a long lasting plasma display highly. 



[Translation done.] 
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substrate has density of the MgO film of 3.2 g/cm3 
and over. In the manufacturing method for the 
member for the plasma display and the plasma 
display formed with MgO film on a plurality 
electrodes on the substrate, impurity level I in 
the decompression atmosphere which is calculated 
by the following formula is 110 ppm and under 
after the substrate is disposed in a vacuum 
chamber and discharged of air in advance, in 
forming the MgO film on a plurality of electrodes 
on the substrate in the decompression atmosphere 
with the introducing gas. 1= (Qb+Qimp) /Qgas, 
where, Qb: build up rate of the vacuum chamber, 
Qimp: quantity of impurity composition in the 
introducing gas at a gas inlet port of the vacuum 
chamber, Qgas: introducing gas mass flow. Each 
unit is Pa.m3/s. 
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